Abstract-EVE, the Early vision Emulation software, is a system for the simulation of early visual processing. EVE has the ability to carry out the operations of a wide variety of models of spatial vision, motion detection and processing, and spatial sampling. We introduce the EVE software and illustrate some of its applications for models of pattern detection, pattern discrimination, and motion detection.
Recently, there has been an increase in the use of computer simulation for the analysis of models of early visual processing. Models have been proposed for such tasks as detection and pattern discrimination (e.g. Watson, 1983; Watt & Morgan, 1983; Wilson & Gelb, 1984) , motion detection (Adelson & Bergen, 1985; Barlow & Levick, 1965; Marr & Ullman, 1981; van Santen & Sperling, 1985; Watson & Ahumada, 1985) , and so on. Each such model involves a large array of processors which is applied to an input stimulus. The processor outputs are combined in some nonlinear fashion in order to derive a measure which can be related to human performance. The complex nature of these models and of test stimuli makes it increasingly difficult to deal with these models analytically. Therefore, a number of researchers have begun to use computer simulation in order to test their models.
Consider, for example, the model proposed by Watson (1983) for spatial pattern detection and discrimination. This model consists of a large number of processors which linearly fllter the input image. The processors vary in spatial position, spatial scale, phase and orientation. The processors are scaled in size with retinal eccentricity. Individual processor outputs are given a sensitivity so that the entire array (of some tens of thousands of processors) has a pooled response consistent with a measured contrast sensitivity function. The outputs of the processors are combined (using a Minkowski vector length) to yield an estimate of d' in a detection task. For discrimination tasks, one computes the length of the vector difference between the model outputs for each of the two patterns to be discriminated. For simple input stimuli, such as sine wave gratings and Gabor patches (Gaussian windowed sine waves), the outputs of individual processors may be directly computed (assuming that the model processors' receptive fields are actually computed using a continuous input image, and not a receptorsampled version of it). But, in order to apply the Watson model to more complex stimuli, computer simulation is imperative.
We have devised a software system for testing visual psychophysical models. The software is called EVE (the Early Vision Emulation software). Computational modeling is difficult and tedious work. EVE is intended to make the process far easier for the researcher. EVE consists of a series of programs written in the C language for use on any machine which uses the UNIX operating system. It requires no programming on the part of the user for a wide variety of applications, but some users may wish to extend its capabilities by adding new modules. For more detailed discussion of the design of EVE, the steps required to compute visual models, and detailed documentation, we refer the interested reader to Landy, Manovich and Stetten (1989) and Landy (1988) .
EVE may be used to test any visual model consisting of a number of layers of processors
